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Remote control system using a wake up signal 



A. Background of the invention 



s A(1 > Field of the invention 
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A(2) Description of the prior art 
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re^st^ a message generator which upon 

an infrared modulation circuit is proved wh^nm^.? Z?l « ansmmn 9 of sucn » series of pulses 
modulated by these pulses P m ,nfrared LED infrared *M is 

^^^'^c^^^^^J^ * which appa.tus the 
and to which value it must be set /KSSS*T Se,ected apparatus ™* be set 
be transmitted. * WOrd 3 command w ord combined are unique for the message to 

an infrared photodiode. It 

This s.gna. is applied to a signal prnM^dSV^L « 9 VerS '° n ° f *™ l™*"*" message. 
pu.se. In Reference 3 tt Ta^ ^ 

Unfortunately, its purpose is not^veiried^n^^puiuicatton PU ' Se PreCed ' n9 **** pu,se 

RC transmitter and. remote therefrom ? pt ^", 5StlT *" ^ ST" 3 

part of a hand-held unit and is battery-tod I whi S eaclTSL. Vr ~ ? Centra ' RC *>™s 

operated and is usually fed from the mains f ° rmS P3rt of 3,1 *> be 

! which is then provided with a cmJVZSS n S^TLETST Z *< "» h " d heW Unit 
response to a message fransmitted by the cenfral r£ tr^Ttter alScJ Trc^JT *« h 

message intended for the central RC receiver whb* ' ran5m, " er a local R C transmitter transmits a reply 

exaLle, by means of a pieced i" orntaZ £ ^ dfeptey *" ^ m ~" 8 ' " d noWes *° «~. *Z 

s«4^n * - -ove-described 

central RC transmitter the aim is to provide apparatus 2 a ? 3 meSS39e received *«" 

ipoysry. Since it is then not known in advance wEen S ZZ? ♦ ! % transmitting messages autono- 
haveito be continuously in an oL^^e^oT^ J ^« fransmits a message, al. RC receivers will 

approximately 50 mAh is" consumed ev^ry SZJt£ £££ thiS imP ' ieS *« 

thsjr energy from the mains, but Jrc raZJT 1 for 4,1056 RC divers receiving 

centra. RC receiver in the ^^"^ms ^Z^r^^T * 0m 3 b3ttery ' such as *• 

energy content of approximate* «M) mAh so tnafin 1 t£ 9 ^ ^ presen '- da V batteries have an 
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the batteries in the hand-held unit may last as long as four years. 



B. Object and summary of the invention 

5 It is an object of the invention to improve an RC system so as to extend the lifetime of the batteries to a 

considerable extent, notably in battery-fed RC receivers. 
According to the invention: 

each RC transmitter is of the type transmitting messages which are constituted by a senes of pulses and 
w the beginning of each message is marked by a wake-up pulse; 

at least one of the receivers comprises: 

- a wake-up pulse detection circuit which is coupled to the demodulation, circuit and which supplies, an 
auxiliary wake up pulse in response to each received wake up pulse; 

- switching means which are coupled to: 

,s = the signal processing circuit for selectively applying power supply energy 

thereto; . 
= the wake-up pulse detection circuit for receiving of the auxiliary wake-up pulses; 

said switching means applying the power supply energy to the signal processing circuit after having 
received of an auxiliary wake-up pulse and discontinuing this supply if no auxiliary wake-up pulse has been 
20 received for a predetermined period. 

1 . References Low-power remote control IR transmitter and receiver preamplifiers; 
Philips' Electronic Components and Materials; 
Technical publication 167 dated 22 March 1985. 
2: Sparsamer Infrarot Fernbedienungsgeber; 
25 Funk-Technik 37, Vol 9, 1982 pages 380-384. 

3. PCM remote control chips detect transmission errors; 
Electronic Engineering, ApriM 983, pages 41-47. 

4, Microcontrollers and peripherals; 
Philips' Data handbook; 

30 Integrated Circuits; 

Book IC14 1987, pages 233-265. especially 256 and 257 



35 D. Brief description of the Figures 

Figure 1 shows the format of a message transmitted by RC transmitter and some time diagrams to 
explain the operation of the RC receiver shown in Figure 2. 

Figure 2 shows an RC receiver according to the invention. 
40 Figure 3 shows an RC transmitter and r- ~ 

Figure 4 shows another embodiment of the modulation circuit used in the RC transmitter of Figure 3. 
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E. Explanation of the invention 



E(1) Message format 



50 



55 



In Figure 1 a message to be transmitted from an RC transmitter to an RC receiver is diagrammatcally 
shown at A. This message starts with a wake-up pulse WU which is followed after a period twu by a starting 
pulse ST which in this embodiment is in turn followed by eleven further pulses spaced apart at different 
distances and thus defining bits. More particularly, the message comprises a reference bit REF, a so-called 
toggle bit TG. an address word of three address bits SO. S1 . S2 and a command word of six comniand bits 
R1 R2 R3. R4. R5. R6. As already stated, the address word indicates the apparatus whose function must 
be set whilst the command word indicates which function must be set and what this setting must be like. 
The functions of reference bit and toggle bit have been extensively described in Reference 1 and are not 
important for a good understanding of the invention. The function of the wake-up pulse WU will be 
explained in greater detail. However, in this respect it is. 1o be noted that this pulse is preferably 
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distinghuised from the other pulses by its energy content. This means that it may be wider than the other 
pulses, but it is preferably larger, as is indicated at A in Figure 1. 

As has been stated, the spaces between of the eleven further pulses define bits. More particularly, a bit 
having the logic value of w 0 n is defined by the space too of two consecutive pulses and a bit having the 
5 logic value of "I" is defined by the space t b1 of two consecutive pulses. These spaces are usually 
expressed in numbers of clock pulse periods tosc of a reference clock. Some characteristic values are: 



clock frequency of reference clock 


fosc 


= 455 kHz 


clock pulse period of reference clock 




= 32 US 


pulse space for logic "0" 


tbO 


= 2240 W 


pulse space for logic n 1 ■ 


tbl 


= 3392 tosc 


width of the pulses 


tpw 


= 64 W 


repetition period of a message 


tw 


= 55296 W 



E(2) RC receiver 

20 Figure 2 shows an embodiment of an RC receiver suitable for receiving of messages of the format as 
indicated at A in Figure 1. The main feature of this receiver is a signal processing circuit 1 which is 
commercially available as an IC. 

This embodiment is based on the assumption that this IC circuit is constituted by the TDA 3047 or 3048 so 
that it largely corresponds to the RC receiver extensively described in Reference 1 . It is also provided with 

25 a photo-diode 2. Its cathode is connected via a cut-off filter comprising a resistor Ri and a capacitor Ci to 
the positive terminal + U b of a DC power supply source. The anode of photodiode 2 is directly connected to 
a pin 1 and via a filter circuit and a capacitor C2 to a pin 2 of IC circuit 1 . This filter circuit is constituted by 
a parallel arrangement of a transformer Li and a capacitor C3, which parallel arrangement is connected to 
ground via a variable resistor 3. IC circuit 1 thus receives at its pin 2 a rough version of the demodulated 

20 messages. It is to be noted that photo-diode, filter circuit Li, C3 combined constitute an infrared 
demodulation circuit. 

Variable resistor 3 is constituted by a fixed resistor R2 which can be short-circuited by means of a 
switch 31 which is shown only symbolically. This is effected under the control of a control voltage v which 
is supplied by a control voltage output 41 of a control circuit 4 and which can assume the values V 0 and V1 . 

^5 if the value is V 0 , for example, R2 is short-circuited, and if it is Vi. R2 is not short-circuited. This control 
voltage is also used for controlling a switch 5, also shown only symbolically, via which the supply voltage of 
the DC power supply source can be applied to he supply pin 8 of the IC circuit 1 -If more particularly the 
control voltage v is equal to V 0f supply pin 8 receives a supply voltage and the RC receiver is in the 
operative state. IC circuit 1 now operates in the way as described in Reference 1 and supplies from its 

40 output pin 9 a stylized version of each received message in the form of a data flow comprising the address 
words and command words. However, if the control voltage v is equal to Vi, the IC circuit 1 does not 
receive a supply voStage and R2 is not 
short-circuited. The RC receiver is now in its rest state. 

To bring the RC receiver from the rest state to the operative state, the anode of photo-diode 2 is also 

-*s connected to the input of a wake-up pulse detection circuit 6. In the embodiment shown this circuit is 
constituted by an amplifier circuit 61 and a pulse shaper 62. Due to the simple design of this detection 
circuit 6, it only consumes several micro amperes. 

As long as no RC transmitter transmits a message, the control voltage is equal to Vi. Consequently 
resistor R2 is in series with the filter circuit Li , C3 and by choosing a large value of R2, the IC circuit 1 has 

50 a very high input impedance which is constituted by this resistor R2 and this filter circuit. Supply pin 8 of IC 
circuit 1 does not receive a supply voltage. The current consumption is now only determined by the 
consumption of the wake-up pulse detection circuit and the control circuit 4 and it does not amount to more 
than several micro-amperes. 

As soon as an RC transmitter transmits a message of the format as indicated at A in Figure 1 , the high 

55 input impedance of circuit 1 causes the current, which will start flowing through the photodiode 2 as a result 
of the received wake-up pulse, to be applied sybstantially only apply to the wake up pulse detection circuit 
6. This circuit thereby supplies from its output the auxiliary wake-up pulse indicated at B in Figure 1 , which 
pulse is applied to a so called wake-up input 42 of the control circuit 4. In response thereto a voltage V 0 is 

4 
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ir rircuit 1 receives a supply 

— - - r- jksws - « — rr ^ - — * " * M,M 

voltage at its pm 8 andjts ^npu P ^ _ ^ tQ 

which is larger than that wnn wnic „ ar The main feature of this 

show how this can bj—J shoWs ^ overall structure of ^^^^X^^sm^^ 
Figure 3 more Pearly sno micr0 computer 4 .n the R C jecewer y keyboard . 8 

transmitter is a microcomputer7 wh.cn microcomputer reaves messages nam < 
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E(4) General remarks 
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^P^ZT^^^\~^ - • P-tv o f receivers for . e 

^^ffsa bvTXurxr 396 a series ° f puises and - - — 

- a modulation circuit for modulating the messages on a carrier signal- 
each receiver comprises: 

'J££S2S2£ demMU ' M ' n! ' 4,6 «•* *- - «* 0— • • «* version c, 

- switching means coupled to: 

= the signal processing circuit for selectively applying power supply energy thereto- 
P"' 86 detec «° n ci ™» ^ receiving the auxiliary wake up pdsi 

sisssiiM ener9 v° the si9nai proce ^ *- - 

received for a predetelined^eriSd dlscon t'™ng sa,d supply if no auxiliary wake-up pulse has been 
puls^^ 1. . ^h - wake-up 

. t^T??' f °- USe !T 8 rem ° te COn - tr0 ' system as claim <* ^ Claim i. comprising 

- a demodulation circuit for demodulating a received carrier <!inn a i ,' P " 9- 

each transmitted message- received earner signal and for generating a rough version of 

- switching means coupled to: 

^ 0 f 9naJ prOCessin 9 circuit fw selectively applying power supply energy 
said E? deteCl ? 0n drcUit f ° r reCeivi " 9 *• auxi,iar y ^ake-up pulses: 

received for a predetermined period d,scorrt '™ng *»d supply ,f no auxiliary wake-up pulse has been 
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